CB1 receptors diminish both Ca(2+) influx and glutamate release through two different mechanisms active in distinct populations of cerebrocortical nerve terminals.
We have investigated the mechanisms by which activation of cannabinoid receptors reduces glutamate release from cerebrocortical nerve terminals. Glutamate release evoked by depolarization of nerve terminals with high KCl (30 mmol/L) involves N and P/Q type Ca(2+)channel activation. However, this release of glutamate is independent of Na(+) or K(+) channel activation as it was unaffected by blockers of these channels (tetrodotoxin -TTX- or tetraethylammonium TEA). Under these conditions in which only Ca(2+) channels contribute to pre-synaptic activity, the activation of cannabinoid receptors with WIN55,212-2 moderately reduced glutamate release (26.4 +/- 1.2%) by a mechanism that in this in vitro model is resistant to TTX and consistent with the inhibition of Ca(2+) channels. However, when nerve terminals are stimulated with low KCl concentrations (5-10 mmol/L) glutamate release is affected by both Ca(2+) antagonists and also by TTX and TEA, indicating the participation of Na(+) and K(+) channel firing in addition to Ca(2+) channel activation. Interestingly, stimulation of nerve terminals with low KCl concentrations uncovered a mechanism that further inhibited glutamate release (81.78 +/- 4.9%) and that was fully reversed by TEA. This additional mechanism is TTX-sensitive and consistent with the activation of K(+) channels. Furthermore, Ca(2+) imaging of single boutons demonstrated that the two pre-synaptic mechanisms by which cannabinoid receptors reduce glutamate release operate in distinct populations of nerve terminals.